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T. Pullaiah* & D. Narahara* : Embryology of 
Filago arvensis L. (Asteraceae) 

T. 7° 7 T 7* • D. ir 7 '' 7* : Filago arvensis L. 

The genus Filago (tribe Inuleae, family Asteraceae) comprises 20 species. 
Not even a single species of this genus has been investigated embryologically. 
The embryology of Filago arvensis is reported here. 

Material and methods Capitula of Filago arvensis L., at different stages 
of development, were collected from Nilgiris and fixed in formalin acetic 
alcohol (F.A.A.). After processing in Tertiary butyl alcohol series, the mat¬ 
erial was embedded in paraffin wax (58-60°C). Serial longitudinal and trans¬ 
verse sections were cut at 3-6 and stained in Delafield’s haematoxylin. 
Voucher specimen no. TP 3093 has been deposited in the Herbarium of Sri 
Krishnadevaraya University. 

Observations Microsporangium, microsporogenesis and male gametophyte. 
Anthers are tetrasporangiate. The male archesporium is hypodermal and con¬ 
sists of a single row of 5-7 cells (Fig. 1A). The archesporial cells are large 
and have dense cytoplasm and prominent nuclei. The cells of the archesporium 
undergo periclinal divisions forming primary parietal layer and primary sporo- 
genous layer. The primary parietal layer undergoes periclinal division forming 
two layers (Fig. IB), of these the inner forms the tapetum while the outer 
divides periclinally forming a middle layer and endothecium (Fig. 1C). Thus, 
the development of anther wall is of the Dicotyledonous type. 

The flattened remnants of epidermal cells persist in mature anther. The 
endothecium develops fibrous thickenings. Anther tapetum is of the Periplas- 
modial type. Its cells become two-nucleate. At 1-nucleate stage of pollen 
grains, when pollen wall has already differentiated, the walls of the tapetal 
cells break down and the cytoplasm of the tapetal cells coalasce forming peri- 
plasmodium (Fig. ID). The tapetum is consumed by the developing pollen 
grains and no trace of it is left at maturity. 

* Departemnt of Botany, Sri Krishnadevaraya University, Anantapur 515003, A.P., India. 
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The primary sporogenous cells undergo only transverse divisions resulting 
in a single row of cells (Fig. 1C). The pollen mother cells undergo meiosis 
and the tetrads are tetrahedral (Fig. IE). Quadripartition of microspores takes 
place by furrowing. The microspores, soon after release from the tetrad, en¬ 
large and develop a thick exine and thin intine. Later the nucleus is pushed 
to a side, while the centre has a large vacuole (Fig. IF). The mature pollen 



Fig. 1. Filago arvensis. A. Longitudinal section of part of anther lobe showing archespori&l 
cells. B. Parietal layers and sporogenous cells. C. Wall layers and pollen mother cells. D. 
Periplasmodium and 1-nucleate pollen grains. E. Tetrahedral pollen tetrad. F. One-nucleate 
pollen grain. G, H. Mature 3-celled pollen grains. I. Ovule with archesporial cell. J. Ana- 
tropous condition. K, L. Linear and T-shaped tetrads. M-P. Developmental stages of embryo 
sac. 
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grain is 3-celled with three germ pores (Fig. 1G, H). The sperm cells are at 
first oval-shaped (Fig. 1G) but finally become filiform (Fig. 1H). 

Ovary and ovule. The ovary is bicarpellary, syncarpous and unilocular 
with a single basal ovule. The ovule arises as a papillate outgrowth from the 
placenta at the base (Fig. II). Due to anticlinal and periclinal divisions only 
on one side, the ovule turns at right angles to the funiculus. Due to continued 
curvature the ovule becomes anatropous (Fig. 1J). The ovule is unitegmic and 
tenuinucellate. The integument towards the funicle fuses with the funicle and 
its identity is lost (Fig. 1J). At about the megaspore tetrad formation the cells 
of inner integument enlarge rapidly, acquire dense cytoplasm and function as 
integumentary tapetum (Fig. IK). It remains uniseriate with uninucleate cells 
(Figs. IP, 2A, C). It gradually collapses with the development of the embryo. 

The female archesporium is hypodermal and single-celled (Fig. II). It func¬ 
tions directly as megaspore mother cell, undergoes meiotic division resulting in 
linear (Fig. IK) and occasionally T-shaped tetrads (Fig. 1L). The three micro- 
pylar megaspores degenerate, while the chalazal enlarges considerably and its 
nucleus undergoes a division forming two nuclei (Fig. 1M). With the continued 
enlargement of the embryo sac the nuclei move to the poles (Fig. IN). These 
two nuclei undergo two mitotic divisions resulting in 8 nuclei. At the micro- 
pylar pole three nuclei organise into egg apparatus, two nuclei fuse near the 
egg apparatus and three nuclei at the chalazel end form antipodal cells (Figs. 
IP, 2C). 

Fertilisation, endosperm and embryo. The entry of pollen tube is poro- 
gamous (Fig. 2A). Fertilisation is normal and syngamy is completed earlier 
than triple fusion (Fig. 2A). 

The primary endosperm nucleus divides earlier than the zygote (Fig. 2B). 
The endosperm development is of the Nuclear type (Fig. 2B, C). Wall forma¬ 
tion is initiated at about the 8-celled proembryo stage. The endosperm cells 
undergo further divisions resulting in a massive tissue. Except for one or two 
layers the endosperm is completely absorbed by the growing embryo. 

The zygote undergoes a transverse division resulting in a terminal cell ca and 
a basal cell cb (Fig. 2D, E). Both the cells undergo another division, the terminal 
cell vertically and the basal cell transversely (Fig. 2G). The derivatives of ca are 
designated as m and ci. Sometimes the basal cell divides earlier than the ter¬ 
minal cell forming a 3-celled proembryo (The 2F). The two cells of the tier 
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Fig. 2. Filago arvensis. A. Embryo sac with zygote and triple fusion. B, C. Stages in the de¬ 
velopment of endosperm. D. Zygote. E-M. Stages in the development of embryo. 


ca undergo another vertical division, at right angles to the previous one, form¬ 
ing the quadrants q (Fig. 21). Meanwhile, ci undergoes transverse division 
giving rise to n and n' (Fig. 2H, I). Later, n' divides transversely forming the 
tiers o and p (Fig. 2L). 
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During further growth (Fig. 2G-M) the tier q contributes to stem tip and 
cotyledons, m to hypocotyl and plerome initials of root, n and o to root tip and 
root cap. The tier p undergoes further divisions forming 3 to 4-celled suspensor. 
The mature embryo is straight (Fig. 2M). Thus the development conforms to 
the Asterad type—senecio variation. According to the Soueges system (Crete, 
1963) Megarchetype II, series A, subseries A 2 in the first embryonic group. 

Discussion In the tribe Inuleae the anther is usually tetraspsrangiate, but 
bisporangiate condition has been reported in Blumea membranacea (Pullaiah 
1979). The development of embryo sac is of the Polygonum type (see also 
Pullaiah 1984). However, in Ammobium alaturn the development is of the 
Allium type (Avanzi 1948, Davis 1962) ; in Helichrysum bracteatum of the 
Drusa type (Tongiorgi 1942) and Leontodon hispidus both Polygonum and Adoxa 
types occur (Bergman 1935). 

Both Nuclear and Cellular types of endosperm are known. Cellular type is 
known in Gnaphalium undulatum (Dahlgren 1929), Blumea laciniata (Banerji 
1942), Podolepis jaceoides and other species of this genus (Davis 1961), Caesulia 
axillaris (Deshpande 1962), Ammobium alaturn (Davis 1962), Leontodon alpinum 
(Maugini 1962), Epaltes australis (Davis 1968) and Blumea membranacea (Pul¬ 
laiah 1979). Nuclear type occurs in Blumea oxydonta, B. eriantha (Chen- 
naveeraiah and Patil 1971), Antennaria alpina, A. porsildii (see Davis 1966), 
Blumea malabarica (Pullaiah 1979) and Filago arvensis (present study). 
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